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Nanomaterials have been broadly studied for intracellular delivery of diverse compounds for diagnosis or therapy. Currently it remains challenging for discovering new biomolecules that can prominently enhance cellular internalization and tissue retention of nanoparticles (NPs). Herein we report for the first time that a mussel-inspired engineering approach may notably promote cellular uptake and tissue retention of NPs. In this strategy, the catechol moiety is covalently anchored onto biodegradable NPs. Thus, fabricated NPs can be more effectively internalized by sensitive and multidrug resistant tumor cells, as well as some normal cells, resulting in remarkably potentiated in vitro activity when an antitumor drug is packaged. Moreover, the newly engineered NPs afford increased tissue retention post local or oral delivery. This biomimetic approach is promising for creating functional nanomaterials for drug delivery, vaccination, and cell therapy.